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BORERIER X 0 R me e R RE R 0 0 0 A o oK
DIBLEZITLD, 7 ¥ —MEEXIEEOFEL ® ® )
RATHAHH, BELHESBEED S IERECS AB o) AB D AB €D AB )
BLRELETAboL L, 7vir—pasee 19 B9

Lo, KBS, REZEELL, TAPAHE ¢ N & 7% o o 4

DEELEIFE BEOHBIDL L, 7rax— D D A D D A AW BB
HREEAIRER I BRREYEIRET IO E L, Fig. 1. Eight nuclear families of monozygotic
ZOFEIE T MZ 28 8 & DZ MIENK S & twins with allergic disease. O : female, [] : male,
e b, HEBT LA F GBS Table 1 1Rt & < @M : with allergic disease, O[] : without allergic
’ = e disease.
TH - Tk, '
HLA © % 4 © v 723 10ml @ ~-% ) v hn# R i ® o) ® @®
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BARL, HWEI07O Percoll cEBLctERLS? T 9 ¢ ¢ o @
BEEETY vABRE BRI L, B b hic Y v oEk% PBS &] m
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(HIFCS) fn MaCoy’s 5a medium E#EL, 1 =
Ve T ARICEID T VvAER, BY v ABRICHEEL
k. SbRFRERYE ) 7 r—FABHETH S T/B ATB $ ’éﬁﬂ $ ’: $ 8 o
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BEALTT ) v A3, B ) v ~BOMELED, ./\. ./\. ./\.
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7 EAT o1 B D B0 B
HLA 7 7 2 1 1M & ¥, Terasaki HLA-ABC : z

Oriental tray Lot #4, #5, Oriental (72) well tray

Lot #2, #4, #6, #6A #{Ff L, AFEHE 9%, B oW $ ,+C A'C/\BE(’; : ,,éc 5‘07\8‘0

PR 18%E, CEHF 4Bz o>WCHlE L7, HLA 7 5

AII$UFEE, Terasaki HLA-DRW tray Lot #22, # ® ® @
23, #24, #27, #28% (AL, DRHIR 9%, DQW #L AB CD AB CD AB €D

JR 2 %, DRW Hi 2 &1z 2\ T % A % h duplicate
¥ 72X triplicate THIE L 7,

I3 IgE Hik o B (257 0045 4 0 M0 78 5 8 % 17 AD  BC AD AC BC  BD
B % T —40CCRAE L. MiEHS IgE Hifk 2 RIST Fig. 2. Fourtheen nuclear families of dizygotic
HECHIE L, DF, DP ﬁ}?%% IgE ﬁﬁibi RAST # twins with allergic disease. O : female, [J : male,

i OMN : with allergic disease, O[] : without allergic
CHIE LTz, disease.

score) 3L OV HLA haplotype | X8 WAE B O R IT

R Table 1 ©Z & T, MZ DEAR% Fig. 1 ©RL,
DZ D H %K% Fig. 2 KR,
D MmiE#E IgE #itk, DF, DP 42 IgE #iia(RAST TUAF B L IgE iR —HERHET 10
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B7z - T, DZ T3 HLA haplotype 2\ —F L T\~ % VAF—EEBREERTO—HRIIMZTSEFTHE
WL THRE T T 5 T, (88%), DZ Ti314f8F124 (86%) TH b, DZ s

2) TvAF—FKEO—FKE BE, 7V A¥—#E - 2Tik HLA haplotype 28— L T\ 2 FE A D —
K, T hE—EREE, TVALF-WEELAYETT BELFI -7 (Table 2), MEEIMZ» 48+ 34

Table 1 HLA haplotype, serum IgE levels and specific IgE of twins

Twins (year) Sex disease 1U/mbD
DP|DF| A | B| C | DR| DR | DQ

4 F | AD 96 | 0 | o | 24| 35 52 | 3
MZ 2 | 46 | 3 | 2 1
1 4 F | AD 6.0 0 | 0o | 24| 35 52 | 3
26 | 46 | 3 | 2 1
5 F | AS:AD 334.2 | 4 | 4 | 24 | 51 2 1
MZ 31 | 53| 3 3
2 5 F | AS-AD 4231 | 4 | 4 | 24 | 51 2 1
31 | 53 | 3 3
15 F | AS:AR 669.2 | 4 | 4 | 24 | 39 2 1

MZ 24 1 4 | 53
3 15 F | AS‘AD 912.9 | 4 | 4 | 24 | 39 2 1

‘ 2 1| 4 | 53
5 F | AD 3.0 ] 0 | 0 | 24| 60 5 | 52| 3
MZ 2% | 62 4 | 53| 3
4 5 F | AD 9.7 1 0 | 0 | 24 | 60 5 | 52 | 3
2% | 62 4 | 53| 3
4 F |AS 955.7 | 0 | 4 | 31 | 60 4 | 53| 3
MZ , 33 | 40 6 52 1
5 4 F | AS 603.0 | 4 | 4 | 31| 60 4 | 53] 3
33 | 40 6 | 52 | 1
6 M | NA 236 | 0 | 0 | 24| 60| 3| 9 |53/ 3
MZ 3| 4| 5 4 1
6 6 M | AD 677.2 | 4 | 4 | 24 | 60| 3 | 9 | 53| 3
3| 44| 5 | 4 1
4 | M |AR 784.5 | 2 1| 24| 7] 7 1 1

MZ 24 | 52 2
7 14 | M | AR 114.0 | 1 0 | 24 717 |1 1
_ 2 | 52 2

10 F | AS:AC 420 | 3| 4 | 26| 46 | 3 | 9 | 53
MZ 11 | 62 1 |12 3

8 10 F |AD 3.1 1 0 | 0 | 26| 46 | 3 | 9 | 53
1] 62| 1 |12 3
5 M | AD ©1088.2 | 4 | 4 | 24 | 61 2 3
DZ 24 1 3
1 5 M |NA 44| 0 | 0 | 33| 44 2 1
: 2 | 46 1 3
9 M | AC 1555 | 3 | 3 9 | 53| 3
DZ 1] 52| 1
2 9 M | AS 3749.2 | 4 | 4 9 | 53| 3
1|52 1
2 M | AD-AS 64.2 | 3 | 3 2 | 61 2 1

DZ : 33 | 44 6 52
3 2 M | AD-AS 310.0 | 4 4 2 | 61 2 1

33 | 44 6 | 52
: 4 F | AS 5%.2 | 4 | 4 | 26 | 61 2 1
DZ 24 | 52 2 1
4 4 F | AS 545.4 | 4 4 | 26 | 61 2 1
24 | 52 2 1
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5 M | AS 1291 | 3 | 3 2160 | 7 | 4 | 53
DSZ : 24 7 9 53
5 F | AS 48 1 0 | 0 2160 | 7 | 4 | 53
: 24 |7 9 | 53
3 F | AS 65.1 1 0 | 0o | 33 | 58 3 | 52 3
DGZ _ 24 | 62 3 4 53 3
3 F |AS 45.9 | 0 | o | 33| 58 3 | 52| 3
‘ 24 | 62 | 3 | 4 | 53| 3
16 | M |AS 12628 | 4 | 4 || 7| 7 1] 2] 1
D7Z e 11 | 51 5 3
16 | M |AD 1164 | 0 | 0 | 24| 7| 77| 1 52| 1
11 | 51 5 3
5 F | AS-AD 431 0 | o | 11|56 | 1| 5 3
DZ 33 | 44. 7 52 7
8 5 F | AS-AD 521.0. | 4 4 | 31| 61 9 | 53 | 1
33 | 44 7 52 | 7
9 M | AS:AR-AC 1418 | 4 | 3 | 24 | 54| 1 | 2 1
DZ 33 | 44 1 2
9 9 |'F |AS'ARAD| 2219.7 | 4 | 4 | 24 | 54 | 1 | 2 1
' 33 | 44 | 1] 2
4 M | AD 126 | 0 | 0| 24 | 52 2
DZ 2160 7| 9 | 53
10 4 M | AD 37.6 | 0 0 | 26|61 3 6
: 2160 | 7| 9 |53
16 | M |AS 992.9 | 3 | 3 | 26 | 54| 1| 9 |53 3
DZ 2% | 61 ‘ 52
11 16 F |AR 508.6 | 4 | 4 | 26 | 54 | 1 9 | 53| 3
2 | 61 52
5-| M |AD 1351.9 | 4 | 4 | 11|67 | 7| 2 |53 1
DZ v 31 | 48 9
121 5 F |NA 586 | 0 | 0| 24 |52 7 | 1 1
: v 24 | 7T
: 12 F | AS-AD 1306.4 | 4 | 4 | 24| 44| 4 | 9. |52 |1
DZ AC+*AR 33 | 60 53
13 12 | F | AS-AD 1347.6 | 4 | 4 | 24 | 52 2 |52 | 1
, 33 | 44 _
2 M | AS+AD 885.0 | 4 | 4 2 | 62 2 | 53| 3
DZ 2% | 46 | 7 7
14 2 M | AS-AD 1445.7 | 4 4 2 | 62 2 | 53| 3
33 |55 | 7 | 4 53] 1

MZ: monozygotic twins. DZ: dizygotic twins, M : male. F: female. AS: asthma. AD:
atopic dermatitis. AR : allergic rhinitis. AC: allergic conjunctivitis. NA : non-allergic. ’

Table 2 Concordance rate of allergic disease and DF-specific IgE in allergicbtwins'

Dizygotic twins ‘ )
Morzgésrrlgotic Concordance of HLA haplotype
Total
Two One None L

Allergic disease 7/8(88%) 12/14(86%) | 8/8(100%) | 4/4(100%) 0/200%) -
Asthma 3/4(75%) 8/11(73%) | 5/8(63%) 3/3(100%) 0/0
Atopic dermatitis 3/6(50%) 5/9 (56%) | 1/3(33%) 4/4(100%) 0/2(0%)
Positive rate of

DF-specific IgE - | 3/5(60%) 7/12(58%) | 5/7(71%) 2/3(67%) 0/2(0%)
Negative rate of

DF-specific IgE 3/5(60%) 2/7 (29%) | 1/3(33%) 1/2(50%) 0/200%)

“Allergic disease” includes asthma; atopic dermatitis, allergic rhinitis and allergic conjun-
ctivitis.
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Table 3 Correlation of serum IgE levels in allergic twins

Dizygotic twins
Morz&z&z}gotic Concordance of HLA haplotype
Total
Two One None
Number 8 14 8 4 9
Variance . _
within twins 0.211 0.495 0.439 0.181
Variance e B
between twins 0.825 0.561 0.632 0.843
Correlation coefficient _
within twins(r) 0.593 0.063 0.180 0.647
Heritability (h?) 59% 3% 9% 32% —

* . F=2.35 (no significance) **: F=1.47 (no significance)

(75%), DZ c3 118+ 8 (73%) TH -7, 7 h & —
P B2 203 MZ 23 6 #9348 (50%), DZ A9 9 5
T (56%) T & HI—FERIIES - T,

3) HEYAD—KEK | DF £ £ IgE #4132 RAST
“score 2LL EERBEME L Lick 2 ABMO—FKEKR L MZ
THAAF 3/ (60%), DZ Tix12#+ 7#H (B8%) T
Botc, ¥1- DF %2 IgE ik OB —E=FII MZ T
5443, DZTR7TEF2ETH 7. DZDO D
HLA haplotype D % 5 7o { —Z L T\ 7o\ 2 T,
WTROBE LB L T ishoT, ‘

M & #8 IgE #1448 3 N 4 # (variance within
twins), #RI5 8 (variance between twins), HPIAE
Bi6R% (correlation coefficient within twins) %R ®
FHEETRD THE L2,

—_— 2
mr g =2AB

_ 1, S(A+B?  (S(A+B)"
RIS = (R T2

_ SRS RS
HARRIAE = apn s TR S B

o 8UE MZ 530.211, DZ130.495TH v, FE
(DZ/MZ) 32.35T H o7, M H 5 #k T3 MZ A
0.825, DZ #%0.561C» v, F{ (MZ/DZ) 130.463&
7 ES S LB EE TRV, DZoERS
I MZ DEASE L D b 2 ETH T,

A FEBI RS0 MZ 230.593, DZ 230.063& MZ T
BV R L.

E S

WAL R R AR OBM BB BT 5 — 2D

BRHEHETH VP, —IIERERE—2OESHED
DENC X > THEU B IDBFRLBEXRVTE 57l
A—DREFHLF-TRY, —HIMEE R
VBN E N7 2 BONF R LT ENZNET HOTH
FEEHCRERBOMBEIE L LIS, Lo
T, MZ & DZOERBRAAHK T L TERENER
CBREMEROSTHI TS LN TE, EHIRMZD
KHAELY SO LEBRNBEERO ST HT 2
%,

SUERDIE B\ T— BRI —EBCEAL
eWAERNMEEERTLE 55, BENLHER, »
LA CDBERODEAXERL L OBRRITOWTHE
IO FETHA, SEFELCRERI—TH5\
BHEEN AL T VAF —EEREYERECT VA
¥R kA2 T2 L, MBOFREKEREOBE CER
ENTEEYREELTWADTEEBO—HERIZREH
BAETLKRLTaTWwWbELDEELBRA,

MZ & DZ O It B LRI X h AR
MZ Th LR KD, BAERS ERICHET ST
BEILTIDNA 74 vH =7V v b E] EHITER S 3
=45 54 VBETE<—»— L LEHENEEIL
TWhA, SEEGHE & L CHRORMDKE 8 FEH
EHLA 21 v 7% WERRIORBE@H T
ZEEYMZTHHARTEVEERY 2D ENTE
YLCS)_G).

TULF —EEO—HEBIME, 7 b v —HEFA,
TUALFE—HEBE, TULF -EEEATEARLT V
ANF—EBLETIEIMZ & DZ CEI RIS, £
NEN8RY%, 86% LBV —HETH -7, WAERHIT
DTVAF—EBO—HKEDZ T CTOHRETIT,
Edfors-Lubs & D 70004 D WA R o #E TR,
B, BBEOWThALREAL 7T VAT —KRELELT
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D—FH T MZ T1325.3%, DZ Tix16.2% T MZ T
BB V—EEXL/RLL?, %7 Hopp HD107HD
BE TR MZ TR71%, DZ TRAT%O—HETH -
TC B RIRZEL IS - 72, B4 OFEFITIE MZ & DZ
EBICERB—BENRE N -7 & LI RERD 2

DI E T L4 TOREINERIMEL oo &Y

BHO—D2EELZDOIDL, —RBOKT7T VAF—FKED
RECBERTFORBEN bR Ehb, FHNE
THELRC—HEOENKRELS B LIE2LI
;.:)9)—13).

FEREITE MZ & DZ TERTedv - 702, B D
BT 2 BT D % 2 HLA haplotype D % - 72 { —3K
LTCWieWDZHITEDERD —F L Tinh oz,
TVUAF - RERECEREZTHRY R TEERT S
BETFHVHLACEET AL LR AETIEESLD
WMELRDH Y, SHIENREEZHEPL LT E, 2505
TIEFIORPEZ B Z EREZ BN S,

DF %2 IgE fitd D Bfo—BEK $ MZ ©60%,
DZ T58% & 7 v A ¥ KB LRAKOBERZRL,
HLA haplotype ® £ { —Z L T\ 7a\ > DZ T3k
B, BEAIESI—KL T\ ihs k., FUREHT
5 REINEREE T, REANGHBETFOFEED, AFTE
WHR, BEEMRENR, »ErvERaRERE
BT HLA CEESET A ENHEINTERDY, &=
PR BT ZDOMEEL TR TL/ERTH -7,

EWMHE CTH 5 MiEHR IgE ik B2 T 5 DI
A oE, EESE, ERHEBERE, BERYATAH
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BEROEZ EDRB I e, DZ T HLA ha-
plotype D—## & IgE HLEDIE 52 E OBRE T H
Biixizhrote, T EnD, ThETMZIEEWT
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Lo ER, B IgE iR EARISHEREL T, &
IgE PiREAREEBERET 5 L WO REND 2 25,
4 DEFIOBRE S FDBEETFIX HLA I H#HEE L 7n
Wb D ETREE X v

R E B hic b AFROMIGE, HKEEEVLE
REESEM A NERZEEE, IEFERCEHKL
T, SORAWRCHB ARG, BEEX/NEREE
RSk, WEBTELE, TEM /DR S hEE R
FECEHBL T, APFRO—MACHAFHE No.
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INVESTIGATION OF THE GENETICS IN ALLERGIC CHILDREN: THE FIRST REPORT
—Twin Study on HLA in Allergic Disease—

Akira Akasawa
Department of Pediatrics, Jikei Medical University

Niroku Koya
Department of Pediatrics, Toho University

Yoji likura
Department of Allergy and Immunology, National Children’s Medical Research Center

Twenty-two twins’ families were investigated to determine the influence of a genetic factor in the etiology of
allergic diseases in children. Zygosity was confirmed by eight red cell blood types and HLA type. Eight pairs of
monozygotic twins were divided by a probability of monozygosity as calculated from Essen-Moller’s method.
Concordance rate of allergic disease and asthma were 88% in MZ, 86% in DZ, 75%, 73% and that of positive rate of
DF-specifié IgE antibody were 60% in MZ, 58% in DZ. In DZ, not sharing the same HLA haplotypes, concordance of
the positive rate of DF-specific IgE antibody was 0%. Concomitant coefficiency of total serum IgE levels were 0.593
in MZ, 0.063 in DZ. These data suggested that IgE production may be influenced by genetic factors.
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